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VineMimicry has evolved in plants for a number of traits, both floral and vegetative.
The discovery of a vine that mimics the leaf shape of different hosts poses new
questions about the function of leaf mimicry, interplant signalling and leaf
development.Figure 1. Heteroblastic leaves illustrate the flexibility in leaf development of single individuals
over the course of their life.
(A) Eucalyptus tereticornis, where the adult leaf, horizontally placed at the bottom, differs
markedly from the broader juvenile leaves. (B) Acacia melanoxylon, where the bipinnate juve-
nile leaves give way to cladodes (modified leaf stalks, or petioles) in adult individuals. Images
were kindly provided by Stephen Bonser.John R. Pannell
When a seed germinates, the plant that
emerges is typically committed to
spending the rest of its life rooted to the
same spot, however suitable the local
environment might be for optimum
growth. To some extent, plants with
creeping stems can forage for
resources by growing in the direction
of light, water, nutrients or, in the case
of parasites, even particularly
worthwhile host plants. But the most
general response of plants to the
whims of dispersal is to alter their
phenotype according to the
environment they have reached. In an
article published in this issue ofCurrent
Biology, Gianoli and Carrasco-Urra [1]
claim to have discovered one of the
most startling cases of such
phenotypic plasticity yet known: the
matching of leaf shape of a South
American vine to that of the plants it
climbs upon.
The basic story is relatively simple.
Gianoli and Carrasco-Urra [1] report
that Boquila trifoliata, a woody vine
that occurs in temperate rainforests
of southern Chile, produces leaves
that often deviate in a number of
important ways from descriptions of
the species in local floras. Remarkably,
the authors noticed that the vines’
leaves appeared to vary at their study
site in ways that matched the leaf
morphology of the trees upon which
the vines were growing, apparently
adopting the colour, shape and size of
their host’s leaves. They tested their
hypothesis by assessing the statistical
association for several leaf traits
between 45 individuals of B. trifoliata
and host individuals belonging to 12
different species with varying leaf
morphology. The associations were
significant for most of the traits
measured, confirming the impression
one gets when comparing leaves
visually [1]. The patterns of associationwere confirmed for vine leaves growing
on leafy host trunks but not when the
host trunk was devoid of foliage — in
this latter case, the ‘standard’
morphology described in floras had
been adopted.
Whatmight be going on? The authors
interpret these patterns as a case of
leaf mimicry, where leaf shape in
B. trifoliata is strongly phenotypically
plastic, with the leaves of a given
individual mimicking those of their
host. If so, this case would join many
other examples where plants have
evolved morphologies that mimic their
environment, not least the striking
crypsis displayed of desert succulents
that mimic stones (reviewed in [2,3]).
Perhaps the most pointed evidence
for the mimicry interpretation ofB. trifoliata leaf morphology is the
documentation of variation among the
leaves produced by single individuals.
Some individuals were observed to
climb between individuals of different
host species, and here the leaves
appeared to be mimicking those leaves
closest to them, adopting a different
morphology at different parts of the
same stem. This behaviour is
reminiscent of heteroblasty, where
juveniles and mature plants produce
very different leaves [4] (Figure 1),
but it is perhaps better described
as a particularly unusual example
of environmentally dependent
heterophylly, where leaf form varies
within a single plant at any one point in
time, resulting from induced switches
between alternative developmental
pathways [4,5]. Heterophylly is well
known in aquatic species, where
submerged and emergent leaves can
have quite different morphologies, and
might also be an appropriate label for
Figure 2. The apparent mimicry of the leaf morphology of host plants by their mistletoe
parasites.
(A) The Australian mistletoe Amyema linophyllum on its host Casuarina cristata. (B) The
related Amyema quandang on its host Acacia salicina; foliage of A. salicina forms the
background canopy. (C) The New Zealand mistletoe Korthasella salicornoides infecting its
host Leptospermum scoparium. (D) The Australian mistletoe Amyema preissii growing on its
primary host, Acacia loderi; the mistletoe is in flower. Images (A) and (B) were kindly provided
by Greg Steenbeeke, image (C) by Kevin Burns and image (D) by Ray Blick.
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and the modified leaves of carnivorous
pitcher plants.
The adaptive significance of
heterophylly in aquatic and carnivorous
plants is easy to imagine, but what
could be its role in the apparent plastic
leaf mimicry observed in B. trifoliata?
Gianoli and Carrasco-Urra [1]
hypothesised that individuals of
B. trifoliata might benefit from
mimicking the morphology of their
hosts leaves by deterring herbivores,
which are mainly small gastropods,
weevils and beetles [6,7]. If B. trifoliata
leaves are more nutritious or palatable
than those of their hosts, it would be
an advantage to be cryptic against
the visual background of a given
host. In a test with rather limited
replication, the authors nonethelessfind statistical support for this idea.
They observed that vines growing
on a leafy host (which the vine was
presumably mimicking) were less
severely affected by herbivory than
those growing without support
or those growing on leafless stems.
The pattern is consistent with the
herbivore-avoidance hypothesis [6,7],
but manipulative experiments in
which leaves of different morphology
were moved between different
host backgrounds would be
worthwhile — the sort of experiments
that Kettlewell performed with
his melanic and mottled peppered
moths when he transferred them
between lichen-covered and black tree
trunks.
Gianoli and Carrasco-Urra’s [1] study
is remarkable for a number of reasons.First, the finding that leaf mimicry
confers an advantage on B. trifoliata
individuals in terms of reduced
herbivory adds additional evidence
for the hypothesis in general [2].
Interspecific variation in leaf
morphology of New Zealand [3] and
Australian mistletoes [8] has long
been interpreted as an example of
leaf mimicry because of the uncanny
resemblance between the host and
its parasitizing mistletoe (Figure 2),
although research in one arid
Australian community has recently
questioned the generality of this
pattern [7]. If mistletoes do sometimes
mimic their hosts (and the resemblance
is striking for some species pairs;
Figure 2), herbivory avoidance has
been the leading hypothesis to explain
it, and further quantitative support
is welcome.
Second, the morphology phase
shifts between leaves deployed
against different host-leaf
backgrounds raises the burning
question as to its proximal
mechanisms. In response to what
environmental cues are the plants
taking their developmental decisions?
Gianoli and Carrasco-Urra’s [1] study
throws no light on this question, but
they speculate about two possibilities:
that B. trifoliata is responding to
species-specific volatile signals in
the air surrounding their developing
leaves, or that the response is the
expression of the host’s genes that
have somehow been horizontally
transferred to the vine. Both these
hypotheses seem implausible, the
latter extremely so, and it is a pity
that Gianoli and Carrasco-Urra’s [1]
study does not attempt to test them.
The simple experiment of observing
the development of leaves that have
been hermetically isolated from
potential volatiles of their hosts would
begin to test the hypothesis of an
airborne exchange of molecular
semaphores between host and vine [9].
Even data that set out in greater
detail the spatial relations of the vine
and its different hosts within the forest
would be welcome. What happens
when the vine grows between the
intermingled foliage of two hosts?
What are the threshold distances
between vine leaf and host foliage at
which switches in leaf morphology
occurs? The replication of such
measures at different forest localities
would foster greater credibility in the
findings.
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the environmental cue to which
leaves of B. trifoliata respond in
their development, the plant offers
potentially fertile material with which
to examine the details of leaf
development. One thinks back to the
early studies of leaf development,
where simple manipulations of the
growth environment of cuttings
provided the first indications of the
importance of both hormonal control
and positional effects as well as the
external environment on leaf
differentiation, such as moisture
availability, light intensity and day
length (reviewed in [10]). Experiments
along these lines, with attention
directed at both the abiotic
environment experienced by leaves
as well as the influence of nearby
foliage, would be a good place
to start.
Our first response in seeing the
photographs of B. trifoliata leaves
paired with those of its various hosts
will perhaps be incredulity, not somuch
because of scepticism about the
adaptive value of the crypsis they
show, but because of the absence of
any sufficiently plausible hypothesis
for an underlying proximate
mechanism. In the absence of evidence
for a plausible mechanism, the
publication seems premature. But
plants do wondrous things, and
ultimately it is exciting to read Gianoliand Carrasco-Urra’s [1] paper, which
seems sure to prompt further work. In
this context, it is worth recalling the
early scepticism directed towards
Barbara McClintock’s jumping-gene
hypothesis [11]. One is also reminded
of Darwin’s assessment of the
inventiveness of natural selection when
considering the evolution of
orchids [12]:
The more I study nature, the more I
become impressed [.] that the
contrivances and beautiful
adaptations [acquired through natural
selection] transcend in an
incomparable degree [those] which
the most fertile imagination of the
most imaginative man could suggest
with unlimited time at his disposal.
The advantages gained through
the ability of plants to respond
plastically to the opportunities and
dangers in their environment, given
their inability to move, is easy to accept
in general. But the discovery of a plant
that can evidently interpret and
respond to its local biotic environment
as precisely as does B. trifoliata would
seem to fall into the category of
adaptation capable of inspiring the
awe to which Darwin was here
referring.
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Loss Leads to Fisheries DeclinesDirect human impacts and global climate change are altering the composition
and structure of coral reef habitats. These changes are simplifying
size–abundance relationships of reef fish communities, reducing productivity
through the system and ultimately threatening fisheries yields.Nicholas A.J. Graham
The physical three-dimensional
structure (or structural complexity) of
many ecosystems is created by
foundation species, such as trees,
corals, and giant kelp. The structural
complexity provided by these
organisms contributes substantially to
the biodiversity and productivity of
these ecosystems — kelp structure,
for example, provides habitat for awide range of fishes and marine
invertebrates [1]. However, human
activities are threatening foundation
species, which has dire implications
for the maintenance of biodiversity
and ecosystem processes. The loss
of foundation tree species, for
example, can lead to reduced
nutrient flux, carbon sequestration
and energy flow in forests [2]. How
reductions in foundation species
will influence the goods and servicesthat ecosystems provide to humans is
poorly understood. In this issue of
Current Biology, Alice Rogers, Julia
Blanchard and Peter Mumby [3] show
that there could be a three-fold
reduction in fisheries productivity on
coral reefs through the loss of the
physical habitat structure provided by
reef corals.
Reef-building corals are critical
foundation species on coral reefs,
creating a complex three-dimensional
structure that offers niche space for a
wide array of other organisms. This
structural complexity is, in part,
responsible for the high biodiversity
and productivity of coral reef
ecosystems in what would otherwise
be unproductive areas of the ocean.
However, the very foundational
species of the ecosystem are also
turning out to be its Achilles heel.
